Phagocytosis         235
It is assumed that humoral immunity is active when antibody is
noted in the blood plasma. Antibody is detected by the agglutina-
tion, precipitation, or complement-fixation tests. As long as this sub-
stance is present in great amounts, high titers, it is supposed that
humoral immunity is still an effective means of destroying bacteria.
In those conditions where antibody is demonstrated and yet the
animal is in the acute stage of the disease, the mere presence of
antibody does not assure the animal protection against death, nor
does it mean that the animal will be protected against chronic
infection. In most cases, however, the presence of antibody is con-
ducive to recovery. During this recovery process, lysis and phago-
cytosis are no doubt the active forces in bacterial destruction.
Ultimately, however, in many conditions it is not possible to
demonstrate the presence of antibody in blood plasma, and yet the
animal is entirely immune. By what means is the animal pro-
tected? Lysis and phagocytosis both are enhanced by the action of
antibody, and it seems logical to assume that the absence of anti-
body affects each equally.
Metchnikoff was of the opinion in his very early work on
phagocytosis that the phenomenon was due to the stimulation of the
phagocyte. The discovery of opsonin negated that assumption.
Wassermann and Citron in 1905 were of the opinion that cells could
be conditioned to the effects of foreign substances without the action
of antibody. This first suggestion of the existence of a "local
immunity" has been considerably advanced by the work of Bes-
redka, Gay, and his co-workers, and by many others. Definite
evidence has accumulated which appears to demonstrate that
phagocytic cells can be trained to be effective against a specific type
of antigenic substance. This training appears to be an inheritable
phenomenon which is possessed by the cells for long periods of time.
In a sense, then, the original conception of Metchnikoff, that
phagocytosis is due to the stimulation of the phagocyte, seems to be
partly true. The action of the antibody, opsonin, speeds up the
union of phagocyte and the invading microorganism. The presence
of a marked immunity in the absence of demonstrable antibody is
explained by the presence of a property in phagocytes which is
passed on to the newly formed cells. It is assumed, then, that
cellular immunity is more durable than humoral and plays an
exceedingly important role in temporary infections. It is generally
conceded, also, that natural immunity is due largely to the action of
phagocytes.
Phagocytosis in Disease Diagnosis. At one time the determina-
tion of the opsonic index of a patient was considered a practical
method of diagnosing disease. Experimental error and the availa-